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FOREWORD 


This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by 
the Pesticides Sectional Committee had been approved by the Food and Agriculture Divisional Council. 


MCPA is a hormone-type herbicide readily absorbed by leaves and roots and translocated, and used for the control 
of annual and perennial weeds in cereals, grassland and turf. 


MCPA is the accepted common name by the International Organization for Standardization (ISO) for 4-chloro-2- 
methylphenoxyacetic acid, also known as 4-chloro-O-cresoxyacetic acid and MCP. The empirical and structural 
formula and the molecular mass of MCPA are as indicated below: 


Empirical Formula Structural Formula Molecular Weight 


CoHsClO3 O BR H 200.5 
CI 


This standard was first published in 1977. In this revision, the standard has been brought into latest style and 
format of Indian Standards, and references to Indian Standards wherever applicable have been updated. 


This standard was first In the preparation of this standard, due consideration bas been given to the provisions of 
the Insecticides Act, 1968, and the rules framed thereunder. However, this standard is subject to the restrictions 
imposed under these, wherever applicable. 


The composition of the committee responsible for the formulation of this standard is listed in Annex D. 


For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis shall be rounded off in accordance with 
IS 2 : 2022. ‘Rules for rounding off numerical values (second revision}. The number of significant places 
retained in the rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 
MCPA, TECHNICAL — SPECIFICATION 


(First Revision ) 


1 SCOPE 


This standard prescribes the requirements and the 
methods of sampling and test for MCPA, technical. 


2 REFERENCES 


The standards listed below contain provisions 
which, through reference in this text, constitute 
provision of this standard. At the time of 
publication, the editions indicated were valid. All 
standards are subject to revision and parties to 
agreements based on this standard are encouraged 
to investigate the possibility of applying the most 
recent editions of the standards listed below: 


IS No. Title 


IS 460 (Part 1): Test sieves — Specification: 
2020 Part 1 Wire cloth test sieves 
(fourth revision) 


IS 1070 : 1992 Reagent grade water (third 


revision) 


IS 8190 (Part 1) Requirement for packing of 
: 1988 pesticides: Part 1 Solid 
pesticides (second revision) 


IS 8294 : 2023 Liquid amine salts of MCPA 
— Specification (first 
revision) 


IS 10946 : 1996 Methods of sampling for 
technical grade pesticides 


3 REQUIREMENTS 
3.1 Description 


The material shall essentially comprise 4-chloro-2- 
methylphenoxyacetic acid and shall be in the form 
of white to brown, granular solid, free-flowing 
powder with a slight odour. 


3.2 The material shall also comply with the 
requirements specified in Table 1. 


4 PACKING 


The material shall be packed in clean and dry 
containers made of mild steel. For packs up to 10 kg, 
tinplate containers may be used. The containers shall 


also comply with the general requirements as 
stipulated in 2 of IS 8190 (Part 1). 


5 MARKING 


5.1 The containers shall be securely closed and shall 
bear legibly and indelibly the following information 
and any other information as necessary under the 
Insecticides Act, and rules: 


a) Name of the material; 

b) Name and address of the manufacturer; 

c) Date of manufacture; 

d) Date of expiry; 

e) Batch number; 

f) Net quantity; 

g) Nominal MCPA content, including the 
extractable acids, percent (m/m); and 

h) Cautionary notice as worded in the 
Insecticides Act, 1968, and Rules framed 
thereunder; and 

j) Any other information required under the 
Legal Metrology (Packaged Commodities) 
Rules, 2011. 


5.2 BIS Certification Marking 


The product(s) conforming to the requirements of 
this standard may be certified as per the conformity 
assessment schemes under the provisions of the 
Bureau of Indian Standards Act, 2016 and the Rules 
and Regulations framed thereunder, and the 
products may be marked with the Standard Mark. 


6 SAMPLING 


Representative samples of the material shall be 
drawn in accordance with IS 10946. 


7 TESTS 


7.1 Tests shall be carried out by the appropriate 
methods referred to in col (4) of Table 1. 


7.2 Quality of Reagents 


Unless specified otherwise, pure chemicals and 
distilled water (see IS 1070) shall be employed in 
tests. 


NOTE — “Pure chemicals 1 shall mean chemicals that do 
not contain impurities which affect the results of analysis. 
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Table 1 Requirements for MCPA, Technical 


(Clause 3.2) 


SINo. Characteristic Requirement Method of Test, Ref to 
(1) (2) (3) (4) 
1) Extractable acids including 94 Annex A of IS 8294 

MCPA (expressed as 4-chloro- 
2-methylphenoxy acetic 
acid),percent by mass, Min 

11) MCPA, percent by mass, Min 70 Annex A 

111) Free phenols ( expressed as 1.5 Annex B of IS 8294 
4-chloro-2-methyl-phenol), 
percent by mass, Max 

iv) Material insoluble in NaOH, 0.05 Annex B 
percent by mass, Max 

v) Sulphate ash, percent by mass, 1.0 Annex C 


Max 
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ANNEX A 
[Table 1, SI No. (i)] 


DETERMINATION OF MCPA CONTENT 


A-1 PRINCIPLE 


MCPA (4-chloro-2-methylphenoxyacetic acid) is 
separated from associated acids by partition 
chromatography on a celite column, and is 
determined by titration with sodium hydroxide. 


A-2 APPARATUS 


A-2.1 Chromatographic Column — 65 cm long, 
internal diameter 10 mm to 11 mm, fitted at the 
lower end with a stop-cock and at the upper end with 
a ground glass socket to take a separating funnel. 


A-2.2 Separating Funnel — 500 ml capacity, to fit 
the column. 


A-3 REAGENTS 


A-3.1 Phosphate Buffer — pH 6.6. Prepared by 
dissolving 34 g potassium dihydrogen 
orthophosphate in about 50 ml water. Add 39 ml of 
sodium hydroxide solution (1 N) and 300 ml water. 
Check the pH of the solution, and adjust, if 
necessary, with more sodium hydroxide, Make up to 
one litre with water. 


A-3.2 Diethyl Ether 

A-3.3 Cyclohexane 

A-3.4 Tertiary Amyl Alcohol 
A-3.5 Eluents 


A-3.5.1 Diethyl Ether — Cyclohexane Mixture (A) 
— 1 + 1 by volume Equilibrate the mixture (1 litre) 
by shaking with 25 ml phosphate buffer in a 
separating funnel. Filter after equilibrium to remove 
suspended droplets. 


A-3.5.2 Diethyl Ether (B) — Equilibrate as in 
B-3.5.1. The aqueous phase is used for buffering the 
support 


A-3.5.3 Diethyl Ether — Amy/Alcohol (C) — 
95 : 5 by volume. Equilibrate as in B-3.5. 


A-3.5.4 Diethyl Ether — Amyl Alcohol (D) — 
92 : 8 by volume. Equilibrate as in B-3.5.1 


A-3.6 Bromothymol Blue — 0.04 percent, neutral 
aqueous solution 


A-3.7 Standard Sodium Hydroxide Solution — 
0.005N 


A-3.8 Silica Gel — of such fineness that it passes 
through a 125 micron IS Sieve but is retained on 
75 micron IS Sieve [see IS 460 (Part 1)]. Heat with 
5 N hydrochloric acid on a boiling water-bath for 
10 h, and then wash with distilled water until free 
from chloride ions. Dry at 140 °C for Ah 


A-4 PROCEDURE 


A-4.1 Preparation of the Column — Mix well, 
20 g of the prepared silica gel in small portions with 
the buffer solution, and make into a paste by small 
additions of cluent A. Plug the bottom of the column 
with a small plug of glass wool, half fill the tube with 
eluent A, and then add the prepared paste in small 
portions, carrying down the decanted material with 
the packing disc. After each addition apply gas 
pressure to the top of the column to assist in the 
removal of the solvent. 


The silica gel shall always remain covered with 
eluent. In case, level of eluent falls below the level 
of the silica gel, the column shall be changed. The 
total length of the finished silica gel column should 
be between 55 cm and 60 cm. Cover the top of the 
silica gel with a circle of filter paper. 


A-4.2 Determination of MCPA 


A-4.2.1 Weigh, accurately, sufficient quantity of the 
sample to contain about 0.7 g of MCPA. Dissolve in 
eluent A in the volumetric flask, and then make up 
to 100 ml (solution M). 


A-4.2.2 Allow the level of the liquid in the column 
to fall to about 2 mm or 3 mm above the silica gel. 
Add, from the pipette, delivering between two 
graduations, 1 ml of solution M. Again allow the 
level to fall to 2 mm or 3 mm above the silica gel, 
wash the inner walls of the column with 1 ml of 
eluent A; and repeat with a further 1 ml portion. Put 
125 ml cluent A into the top funnel, and assemble 
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the apparatus. Eluate, until the first acid 
(4,6-dichloro-2-methylphenoxyacetic acid) has been 
eluated, collecting the eluate in 4 ml to 5 ml fractions 
in the conical flasks, which contain 4 ml water 
coloured blue by 3 drops of bromothymol blue. The 
rate of eluation should be about 45 ml per hour. After 
the first acid has been eluated collect three blank 
fractions and if any eluent A remains in the 
separating funnel, detach the funnel, and remove 


surplus eluent A from the column. When not more 
than 2 mm of eluent A remains above the silica gel, 
attach a separating funnel containing 100 ml of 
eluent B and continue the eluation until all the 
4-chloro-2-methylphenoxyacetic acid has left the 
column. Remove the funnel of eluant B and any 
surplus eluent B as before, replace with a separating 
funnel containing 50 ml of eluent C and eluate until 
all the third acid (6-chloro-2-methylphenoxyacetic 
acid) has been eluated. Finish the eluation with 
100 ml of eluent D. 


A-4.2.3 As soon as it has been collected, titrate each 
fraction with the standard sodium hydroxide 
solution, to a clear blue end point. During the 
titration pass a current of air (free from carbon 
dioxide) or nitrogen through the liquid, and stir the 
liquid magnetically to ensure thorough mixing ofthe 
two phases. 


NOTE — The first fraction needs only a drop of standard 
sodium hydroxide solution. The arrival of the 4, 6-dichloro- 


2-methylphenoxyacetic acid from the 4- chloro-2- 
methylphenoxyacetic acid at the bottom of the column is 
shown by the increased volumes of sodium hydroxide 
required, which rise to a peak and then die away to a 
minimum marking the separation of the 4, 6-dichloro-2- 
methylphenoxyacetic acid from the  4-chloro-2- 
methylphenoxyacetic acid. There may be two peaks for the 
4-chloro-2-methylphrnoxyacetic acid, the second lagging 
behind owing to the late arrival of eluent B. Similarly, for 
6-chloro-2-methylphenoxyacetic acid and, finally, for the 
2-methylphenoxyacetic acid. 


A-4.2.4 Construct the chromatogram by plotting the 
number of the fractions along the abscissa and the 
volumes of the sodium hydroxide used along the 
ordinate. Determine the quantity of standard sodium 
hydroxide solution corresponding to each acid. A 
base line correction should be made while taking the 
sum of the titres. 


A-4.3 Calculations 


MCPA, percent by mass = (2.006 VN) 
M 


where 


V = volume, in ml, of the standard sodium 
hydroxide solution corresponding to 
4-chloro -2-methylphenoxyacetic acid; 

N = normality of standard sodium hydroxide 
solution; and 

M= mass, in g, of the sample taken for the test. 


ANNEX B 
[Table 1, SI No. (iv)] 


DETERMINATION OF MATERIAL INSOLUBLE IN SODIUM HYDROXIDE 


B-1 REAGENT 
B-1.1 Sodium Hydroxide Solution — 0.05 N 
B-2 PROCEDURE 


B-2.1 Weigh accurately 1 g of the sample and 
transfer to a 30 ml stoppered test tube. Dissolve the 
material using 10 ml sodium hydroxide solution, by 
shaking. Examine the resulting solution to see 
whether it is free from appreciable sediment. Shake 


the solution and pour it through a 150 micron 
IS Sieve [see IS 460 (Part 1)], washing out any 
residue from the test tube with water on to the 
sieve. Wash the residue on the sieve several times 
with distilled water and allow to drain. Brush the 
residue remaining on the sieve on to the glazed 
paper and then to the tared weighing bottle. Dry the 
welghing bottle and residue at 100 *C, cool and 
reweigh. Calculate the percent by mass of material 
insoluble in sodium hydroxide. 
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ANNEX C 
[Table 1, SI No. (v)] 


DETERMINATION OF SULPHATED ASH 


C-1 PROCEDURE 


C-1.1 Weigh accurately about 5 g of the sample into 
a tared silica crucible with minimum dimensions of 
51 mm x 51 mm. Moisten well with 95 percent 
ethanol (or industrial methylated spirit) and add 
5 drops of concentrated sulphuric acid. Evaporate to 
dryness over a period of 1 h to 2 h by heating gently 


on a gauze or asbestos board, avoiding sputtering. 


Ignite until most of the carbon is burnt off. Allow to 


cool, add a few more drops of concentrated sulphuric 
acid, and re-ignite to constant mass. 


C-2 CALCULATION 


100m 
C-2.1 Sulphated ash, percent by mass = "wi 


where 


m = mass, in g, ofthe sulphated ash; and 
M = mass, in g, ofthe material taken for the test. 
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